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1 . Title of the Invention 

MANUFACTURING METHOD OF DIAMOND BLADE 
FOR CUTTING BUILDING STONE AND THE LIKE 

2. Claims 

A method for manufacturing a diamond blade for cutting 
building stone and the like, said method being characterized 
by the fact that in a diamond blade for cutting building stone 
and the like in which [a] respective tips are formed by an odd 
number of diamond layer pieces and an even number of non- 
diamond layer pieces as tips which are mounted on the 
circumferential portion of said diamond blade for cutting 
building stone and the like, [b] said tips are constructed with 
diamond layer pieces positioned at the leading and trailing 
ends of each tip, and with non-diamond layer pieces and 
diamond layer pieces installed in an alternating manner in the 
intermediate portion of each tip, and [c] the abovementioned 
tips are mounted on the circumferential portion of a blade 
base, [i] diamond layer pieces which use diamond abrasive 
grains with a particle diameter finer than 60 US mesh, and 
which are formed by the cold molding of a powder obtained 
by mixing said diamond abrasive grains with a metal powder 
used for abrasive grain bonding so that the diamond content is 
1.5 times the diamond content of conventional tips (or more), 
are used as the abovementioned diamond layer pieces, [ii] 
non-diamond layer pieces which are formed by the cold 
molding of a mixed powder containing powdered copper, a 
powdered copper alloy or some other powdered metal at the 



rate of 70 to 95 wt %, and powdered graphite or powdered 
graphite coated with copper or nickel at the rate of 30 to 5 wt 
%, are used as the abovementioned non-diamond layer pieces, 
[iii] aggregates of the abovementioned diamond layer pieces 
and non-diamond layer pieces which have a prescribed length 
are formed by successively positioning said pieces in an 
alternating manner so that diamond layer pieces are positioned 
at the leading and trailing ends of each tip, [iv] tips are 
completed by sintering these aggregates by means of resistance 
sintering or some other method, and [v] the tips thus obtained 
are mounted on the outer circumference of a blade base. 

3. Detailed Description of the Invention 

The loud noise that is generated when building stone and 
concrete products are cut using diamond blades is treated as a 
pollution problem; however, no method of solving this 
problem has been developed, other than the tight sealing of 
work rooms or the transfer of plants to remote locations. 
Accordingly, there is a need for a method which can 



[Translator's note: the term shown as "chip 10* in the English abstract would 
seem more likely to be "tip 10" based on the context. "Chip" and "tip" are 
phonetically identical in Japanese.] 
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contribute to the lessening of the noise generated in such cutting 
work, even though it may be impossible to eliminate such noise 
completely. 

The present invention concerns a blade which generates little 
noise during use;. In the case of diamond blades used for the 
cutting of building stone, etc., the following problem arises: i. 
e., when the tips mounted on the outer circumference of the 
blade base cut into the material being worked, a periodic 
external force corresponding to the geometrical product of the 
number of tips and the peripheral speed is transmitted from the 
tips to the blade base in the form of an impact, so that distortion 
caused by this external force is forcibly induced in the interior 
of the blade base. Generally, such blades are constructed from 
a plate material which has a small thickness relative to the 
diameter of the blade. Accordingly, the dimensions of the 
abovementioned distortion are large; furthermore, in the case of 
machines which drive large-diameter blades, a large-output 
motor is mounted in the machine so that the abovementioned 
strain is increased even further. This forcible distortion occurs 
in the interior of the blade base at a frequency determined by the 
geometrical product of the number of tips and peripheral speed, 
and is superimposed on the reverberation caused by the 
characteristic vibration of the plate material, so that said 
distortion reaches the ear in the form of noise. Since such noise 
occurs mainly as a result of the shock received by the tip cutting 
edges when said cutting edges cut into the material being 
worked, it should be possible to achieve a conspicuous reduction 
in said noise by improving the sharpness of the tip cutting edges 
so that the cutting resistance that occurs when the tip cutting 
edges cut into the material being worked is reduced, or by 
constructing the blade so that the aforementioned shock is 
transmitted to the blade base in an attenuated form. 

The tips mounted on conventional blades are dense, finely 
grained tips formed by sintering a mixed powder consisting of 
diamond abrasive grains and an abrasive grain bonding material. 
Such tips are resistant to both shock and friction, and have a 
high rigidity; accordingly, shocks generated in the tip cutting 
edges are transmitted directly to the blade base in their entirety, 
so that a noise corresponding to said shocks is generated. 

The blade of the present invention uses tips which are 
produced by sintering an aggregate of a prescribed length formed 
by lining up [a] a plurality of diamond layer pieces formed by 
the cold molding of a mixed powder consisting of diamond 
abrasive grains and an abrasive grain bonding material, and [b] 
a plurality of non-diamond layer pieces formed by the cold 
molding of a mixture consisting of powdered copper, a 
powdered copper alloy or some other powdered metal and 
powdered graphite (containing no diamonds), in an alternating 



arrangement. Thus, this tip structure is completely different 
from that used in a conventional blade. First, a tip consisting of 
three diamond layer pieces and two non-diamond layer pieces 
(such as that described in the working examples) will be 
described. In such a tip, assuming that the external dimensions 
and total diamond abrasive grain content are the same as in a 
conventional tip, then the concentration of diamond abrasive 
grains in each diamond layer piece will be 5/3 that in a similar 
portion of a conventional blade (since each diamond layer piece 
contains 1/3 of the total diamond content and the volume of each 
layer piece is 1/5 of the total volume of the tip if the respective 
layer pieces all have equal volumes). In addition, the diamond 
abrasive grains used in conventional blade tips have a size of 30 
to 40 US mesh, while the diamond abrasive grains used in the 
tips of the blade of the present invention have a size of 60 US 
mesh or finer (as indicated in the claims section). Accordingly, 
even if the weight of diamond abrasive grains used is the same, 
the number of diamond abrasive grains used is conspicuously 
larger in the present invention. Since finer abrasive grains result 
in a finer texture, which makes it possible to form sharper 
cutting edges, the sharpness of the cutting edges is conspicuously 
improved. If the sharpness is thus improved, the resistance that 
occurs when the cutting edges cut into the material being worked 
is reduced, so that forcible vibration induced in the blade base 
by the cutting shock is also reduced (i. e., the noise level is 
reduced). Compared to conventional blades using abrasive 
grains with a size of 30 to 40 US mesh, the blades in the 
working examples (using abrasive grains with a size of 100 to 
120 US mesh) showed favorable results (as is indicated in the 
working examples). 

The tips used in the blade of the present invention are divided 
into a plurality of sections, with diamond layer pieces and non- 
diamond layer pieces arranged in an alternating manner. Since 
the non-diamond layer pieces wear more quickly than the 
diamond layer pieces, steps are formed between the outer 
circumferential edges of the diamond layer pieces and the outer 
circumferential edges of the non-diamond layer pieces, so that 
the edges of the diamond layer pieces located adjacent to the 
non-diamond layer pieces begin to act as cutting edges. 
Accordingly, each tip acquires a plurality of cutting edges so that 
the cutting ability of said tip is greatly increased. The tips 
described in the working examples have three diamond layer 
pieces; accordingly, these tips each have a total of three cutting 
edges. Since the fact that each tip has a plurality of cutting 
edges means that the cutting ability of the tips is increased, it is 
clear that the tips used in the blade of the present invention make 
a conspicuous contribution to noise reduction as a result of this 
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increase in cutting ability. 

Next, the non-diamond layer pieces of the tips used in the 
blade of the present invention will be described. These non- 
diamond layer pieces are formed by the cold molding of a mixed 
powder consisting of powdered copper, a powdered copper alloy 
or some other powdered metal, and powdered graphite or 
powdered graphite coated with copper or nickel. Graphite 
particles are dispersed in the structure of these non-diamond 
layer pieces so that said pieces have a structure resembling that 
of cast iron containing spherical graphite. Machines 
manufactured using cast iron containing spherical graphite can 
be operated more quietly than machines manufactured using 
other materials; this feature is what first drew attention to this 
material. This noise-reducing effect results from the fact that 
graphite particles are contained in the cast iron structure. It is 
thought that this property is based on the following mechanism: 
i. e., in the case of external forces acting in a periodic manner, 
a portion of the deformation energy applied from the outside is 
converted into thermal energy by internal friction occurring 
inside the material, so that the effect of the external force is 
attenuated, and so that noise absorption also occurs. It appears 
that this principle can also be applied to the non-diamond layer 
pieces in the tips mounted on the blade of the present invention, 
which have a structure containing powdered graphite (similar to 
the structure of cast iron containing spherical graphite). 
Specifically, the tips mounted on the blade of the present 
invention are formed by sintering an aggregate (with a 
prescribed length) in which the abovementioned diamond layer 
pieces and non-diamond layer pieces are arranged in an 
alternating manner. These tips are constructed so that diamond 
layer pieces are positioned at the leading and trailing ends of 
each tip. Accordingly, considering the conditions that occur 
when these tips cut into the material being worked, the 
deformation energy caused by the periodic shock received by the 
diamond layer pieces of each tip is transmitted to the main body 
of the blade base and the non-diamond layer pieces located 
adjacent to said diamond layer pieces; however, the deformation 
energy transmitted to the non-diamond layer pieces is attenuated 
inside said non-diamond layer pieces for the reasons described 
above, and this attenuated energy is transmitted to the blade 
base. In other words, in the blade of the present invention, the 
periodic external force that is transmitted to the blade base when 
the tips cut into the material being worked is attenuated, so that 
the amount of vibration that is forcibly induced in the blade base 
is also reduced. Accordingly, the blade can be operated more 
quietly than is possible in the case of conventional blades, in 
which all of the periodic external force acting on the tips is 
transmitted to the blade base. 



As is clear from the above description, the blade of the 
present invention shows an improved cutting ability as a result 
of the fact that diamond layer pieces which contain large 
quantities of diamond abrasive grains finer than 60 US mesh (so 
that the cutting edges of said diamond layer pieces are 
conspicuously sharpened) are positioned at the leading and 
trailing ends of each tip of said blade. In the blade of the 
present invention, therefore, the shock that occurs when the tips 
cut into the material being worked is alleviated, so that the 
amount of forcible vibration induced in the blade base, i. e., the 
amount of noise generated, is also reduced. Furthermore, as a 
result of the fact that diamond layer pieces and non-diamond 
layer pieces are positioned in an alternating manner in the 
construction of the tips, steps are generated between the diamond 
layer pieces and the non-diamond layer pieces (due to the fact 
that the non-diamond layer pieces wear more quickly than the 
diamond layer pieces), so that the edges of the diamond layer 
pieces located adjacent to the non-diamond layer pieces acquire 
the function of cutting edges, thus resulting in a state in which 
the number of cutting edges per tip is increased. As a result, the 
cutting ability of the tips is improved, and this improvement in 
cutting ability contributes to a reduction in noise. In addition, 
since the non-diamond layer pieces forming the tips contain 
powdered graphite, the aforementioned periodic external force 
applied to the tips is attenuated by internal friction occurring 
inside the non-diamond layer structure when said external force 
is transmitted to the non-diamond layer pieces via the diamond 
layer pieces located in positions preceding said non-diamond 
layer pieces, and this attenuated external force is transmitted to 
the blade base. As a result, the forcible vibration induced in the 
blade base is decreased, so that the noise level drops. 

Figure 1 is a partial view which illustrates the conditions of 
attachment of the tips mounted on a conventional blade. In 
Figure 1, 1 indicates the blade base, 2 indicates the external 
shape of a conventional tip, 3 indicates large diamond particles 
(around 30 US mesh) which are sparsely distributed in the 
aforementioned tip, and 4 indicates a binder which is used to 
bond the aforementioned diamond particles. The 
abovementioned tip [2] is attached to the outer circumference of 
the blade base by brazing. 5 and 5' indicate portions of the two 
tips which are adjacent to the abovementioned tip [2]. 6 and 6' 
indicates grooves which are formed in the outer circumference 
of the blade base. In this conventional blade, the size of the 
diamond abrasive grains contained in the tips is large (as was 
described above); accordingly, assuming that the overall weight 
of the diamond particles contained in one tip is fixed, the 
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distribution of the abrasive grains becomes sparser as the size of 
the abrasive grains increases, so that the cutting ability of the 
tips cannot be improved. 

Figure 2 is a partial view which illustrates the structure and 
conditions of attachment of the tips mounted on the blade of the 
present invention. Here, each tip 10 is attached to the outer 
circumference of the blade base 7 by brazing. These tips have 
the same dimensions as tips used in a conventional blade. 
Diamond layer pieces 8 and 8" are positioned at the leading and 
trailing ends of each tip 10; non-diamond layer pieces 9 and 9* 
are positioned adjacent to said diamond layer pieces 8 and 8", 
and a diamond layer piece 8' is positioned between said non- 
diamond layer pieces 9 and 9'. In the case illustrated in this 
figure, each tip is divided into five sections, i. e., three diamond 
layer pieces and two non-diamond layer pieces. Accordingly, 
assu min g that the total diamond abrasive grain content is the 
same as in a conventional tip, then the diamond content of each 
diamond layer piece is 5/3 [sic] (since each diamond layer piece 
contains 1/3 of the total diamond abrasive grain content). This 
means that the diamond concentration in each diamond layer 
piece is 5/3 the diamond concentration in a similar portion of a 
tip used in a conventional blade. Furthermore, since diamond 
abrasive grains finer than 60 US mesh are used in the diamond 
layer pieces of the tips of the blade of the present invention, the 
number of diamond abrasive grains contained in each tip is 
conspicuously greater than the number of diamond abrasive 
grains in a conventional tip, even if the weight of said diamond 
abrasive grains is the same. Accordingly, sharp cutting edges 
are formed on the edges of each tip, so that the cutting ability is 
conspicuously improved. 

Figure 3 is a partial side view which shows how the non- 
diamond layer pieces wear more quickly than the diamond layer 
pieces after use of the blade of the present invention is begun. 
In Figure 3, 12 and 12' indicate non-diamond layer pieces; 
since these non-diamond layer pieces contain no diamond 
abrasive grains, said non-diamond layer pieces wear more 
quickly than the diamond layer pieces 11, IT and 11" which 
contain numerous diamond abrasive grains, so that steps are 
generated between said non-diamond layer pieces and diamond 
layer pieces. Accordingly, the leading edge 13 of the diamond 
layer piece IT which follows the non-diamond layer piece 12 
eventually acquires the function of a second cutting edge. This 
means that a single tip acquires a plurality of cutting edges, so 
that the cutting ability is improved compared to cases where a 
single tip has only a single cutting edge (as in tips used in 
conventional blades). Accordingly, the shock is reduced so that 
the noise level is lowered. 

Below, the present invention will be described in terms of 
working examples. 



Working Example 1 

A powder was prepared by mixing 92 wt % powdered copper 
(particle size: 200 to 230 US mesh) and 8 wt % commercially 
marketed copper-coated graphite coated by the plating method 
using 50 wt % copper on 50 wt % powdered graphite (particle 
size: 200 to 230 US mesh). This powder was cold-molded to 
form non-diamond layer pieces with a thickness of 8 mm, a 
height of 8 mm and a length of 7 mm. Separately, a binder was 
mixed with 0.74 cts of powdered diamond (particle size: 100 to 
120 US mesh), and this mixture was cold-molded to produce 
diamond layer pieces with a thickness of 8 mm, a height of 8 
mm and a length of 7 mm. In this case, the diamond content of 
the abovementioned diamond layer pieces was 1.65 ct/cc; the 
abovementioned diamond weight of 0.74 cts was arrived at by 
dividing the diamond weight of 2.24 cts contained in a 
conventional tip equally among three diamond layer pieces. 
Here, where A indicates diamond layer pieces and B indicates 
non-diamond layer pieces, the respective layer pieces were 
arranged in the order A, B, A, B, A, thus producing an 
aggregate with a length of 35 mm. This method was the same 
as that used for a conventional blade tip, and the overall 
diamond abrasive grain content was the same as that in a 
conventional tip. In other words, in the present working 
example, a tip consisting of three diamond layer pieces and two 
non-diamond layer pieces was prepared; in this case, since each 
diamond layer piece contained 1/3 of the overall amount of 
diamond abrasive grains used, and since the volume of each 
diamond layer piece was 1/5 of the volume of the tip, the 
concentration of diamond abrasive grains in each diamond layer 
piece was 5/3 [that in a similar portion of a conventional tip]. 
The aggregate of layer pieces thus obtained was sintered by a 
resistance sintering method, thus producing a finished tip. Tips 
produced in this way were attached to the outer circumference 
of a blade base by brazing, thus producing a blade of the present 
invention (diameter: 1,000 mm). A comparative test of 
building stone cutting performance was performed (under the 
same conditions) using this blade and a blade prepared using 
conventional tips. As a result, the blade of the present invention 
showed the superior performance indicated in the table below. 



Test Sample 


Conventional Blade 


Blade of the Present Invention 


Noise (phons). 


91 


84 



[Handwritten entry:] 

Furthermore, 84 phons is approximately equal to the noise level 
of ordinary machinery/plant interiors, and is a noise level that 
does not interfere with ordinary conversation. 



Working Example 2 

Non-diamond layer pieces were prepared as in Working 
Example 1 using a mixed powder formed by mixing 90 wt % 
powdered bronze (particle size: 200 to 230 US mesh) and 10 wt 
% commercially marketed nickel-coated graphite produced by 
flame coating using 55 wt % nickel on 45 wt % powdered 
graphite (particle size: 200 to 230 US mesh). Furthermore, 
diamond layer pieces were prepared in the same manner as in 
Working Example 1 . These working layer pieces are combined 
into 35-mm aggregates as in Working Example 1, and were 
sintered to produce completed tips. Using these tips, a blade 
was manufactured as in Working Example 1, and a comparative 
test of building stone cutting performance was performed using 
this blade and a conventional blade. As a result, the blade of the 
present working example showed more or less the same superior 
results as the blade obtained in Working Example 1 . 

4. Brief Explanation of the Figures 

Figure 1 is a partial view which shows the tip attachment 
relationship in a plan view of a conventional blade. Figure 2 is 
a partial view which shows the tip attachment relationship in a 
plan view of a blade constructed according to the present 
invention. Figure 3 is a diagram which illustrates the wear of 
the non-diamond layer that occurs at the outer circumference of 
the blade (in a case where the blade of the present invention is 
used). 
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Figure 1 

1 indicates the blade base. 2 indicates a conventional tip. 3 
indicates the sparse distribution of large diamond abrasive grains 
in said conventional tip. 4 indicates a binder which bonds the 
diamond abrasive grains. 5 and 5* indicate tips adjacent to the 
abovementioned tip. 6 and 6' indicate grooves formed in the 
outer circumference of the blade base. 

Figure 2 

7 indicates the blade base of the present invention. 8, 8* and 
8" indicate diamond layer pieces which contain numerous fine 
diamond abrasive grains at a high density. 9 and 9' indicate 
non-diamond layer pieces. A is a symbol which indicates 
diamond layer pieces. B is a symbol which indicates non- 
diamond layer pieces. 10 indicates one tip used in the blade of 
the present invention. 

Figure 3 

11, IV and 11" indicate diamond layer pieces. 12 and 12' 
indicate the wear of the outer circumferential portions of the 
non-diamond layer pieces. 13 indicates a second cutting edge. 

Applicant: Jiro Inoue [seal] 
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